Controlling mosquitoes in Missouri by Haseman, Leonard, 1884-1969
UNIVERSITY OF MISSOURI CbLLEGE OF A6RICULTURE 
AGRICULTURAL EXPERIMENT STATION 
M. F. MILLER, Director 
CIRCULAR 277 Columbia, Mo. AUGUST, 1943 
Controlling Mosquitoes In 
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Mosquitoes constitute the greatest threat to the health and well-being 
of man of all the various harmful groups of insects. This is especially true 
in the warm, rainy p'arts of the world where mosquitoes are most numerous. 
They are a menace to health, due to their ability to spread various important 
diseases of man and animals, and they seriously affect his comfort and his 
well-being, even closing large areas in the tropics and in other parts of the 
world to human habitation and development. Our soldiers, especially in the 
tropics, are facing the mosquito menace as they have never faced it before, 
and the Government is sparing no effort to protect them. Recognizing the 
importance of the mosquito menace, hundreds of trained entomologists have 
been called into the army to assist with the control of mosquitoes around the 
camps and war training and production centers. In this war no other insect 
is being given so much attention as the mosquito. 
Life Stages of Mosquitoes 
Broadly speaking, mosquitoes are of two types, the disease carriers and 
pest mosquitoes which do not carry disease. They come in the large group 
or order of insects known as the Diptera , or two-winged insects, which in-
clude, among others, the common flies and gnats. In their immature stage, 
mosquitoes live normally in the water, while the winged adults remain close 
to water for breeding purposes but may fly several miles in search of food. 
The female mosquitoes have piercing mouthparts, by means of which they 
are able to suck blood from warm-blooded animals. However, when not 
producing eggs, they may feed on sweet secretions, and the male mosquitoes 
depend entirely on sweet secretions as they are not blood suckers. 
Eggs.-The female mosquito lays her eggs 0.11 the surface of water in rain 
barrels, in knot holes in trees, crayfish holes, tin cans, pools, ponds and 
streams, and on wet soil or where the tide waters keep them moist. The eggs 
may be laid singly, as in case of the malarial mosquitoes, or in rafts con~ 
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taining from a few to 50 or 100, and resembling a flake of soot floating on the 
surface of the water, as in case of the common rain barrel mosquito. 
Wiggler or Larva.-The eggs usually hatch in a few days and the small, 
active wigglers swim about in the water feeding on microscopic life. They 
come to the surface frequently to take in a new supply of air. At the tip 
of the body they have a breathing tube with two spiracles or breathing 
pores which connect with a branching internal system of air tubes running 
throughout their bodies. They do not have lungs, but c:trry on respiration 
by me:tns of these br:tnching air tubes. However, in order to get a new 
supply of :tir they must come to the surface of the water at frequent intervals. 
and protrude the breathing pores ::tbove the surface and dr:tw in a new sup-
ply of air. If oil is spr:.yed on the water the wigglers are unable to get their 
breathing tubes above the water surface and soon die. 
The wigglers of the common malarial species have practically no bre:tth-
ing tubes, while the hrvae of the common pest mosquitoes have a long tube, 
sometimes one-third the length of the body. Usually the malarial wigglers 
are found resting or feeding immediately bene:tth the surface of the water 
in small puddles or where there is not much surface rippling of the water 
to interfere with their getting air. This habit also makes them vulnerable 
to paris green dusted on the surface of the water where they are breeding. 
The longer-tubed wigglers. on the other h:md. may live in large bodies of 
w:tter or ponds where the wind ripples the surface. as they have no trouble 
getting air. 
Pupa or Tumbler.~After remaining in the active wiggler stage, feeding 
for several days, the wiggler throws off its skin for the last time and changes 
to the tumbler or pupal stage. In this stage no further feeding takes place. 
but it is able to swim about with a tumbling motion. In this stage most . of 
the creature is contracted into the thick front part or thorax, whi1e the slen-
der tail-like abdomen is used for carrying on the tumbling movement. In 
this stage of development the breathing tubes are found on the back near 
the head end. The structures and appendages of the adult are formed inside 
the body skeleton of the pupa. When ready to emerge the pupa rises to 
the surface of the water, a slit forms down the back. and the adult crawls out 
of the pupa case. 
A dult.-The wings expand and dry quickly and the mosquito flies away 
as a two-winged, gnat-like creature. The legs are relatively long, and the 
body and wings are finely clothed with microscopic scales. The (~ommon pest 
mosquito rests with the body parallel to any surface on which it sits, while 
the malarial mosquito stands on its head or has .the head pointed at an angle 
to the surface. The pest mosquitoes fly with a distinct hum, while the 
malarial species make almost no noise with their wings when they fly. Also, 
most malarial species have dark blotching on the wings. while the common 
mosquitoes mostly have dear wings. Adult mosquitoes have a slender 
body, usually less than half an inch in length, though sa"me species are much 
larger, 
Kinds of Mosquitoes Found in Missouri 
The majority of the mosquitoes in Missouri are what we call pest 
mosquitoes. They bite and annoy man and animals but, so far as known, they 
do not transmit disease. These comprise most of the species of Culex, Aedes, 
Psorophora, and a few other genera. 
The second and more important group is known as the disease carriers. 
They are best represented by the Anopheles or common malarial mosquitoes, 
of which there are at least two important species in Missouri. The yellow 
fever species, Aedes aegypti, has long been known to occur as far north as 
Missouri and it was reared by Dr. C. F. Adams of the State Board of Health 
at Jefferson City in 1940 and 1941. However, without a source of yellow 
fever infection this household species in Missouri is merely another pest 
mosquito. It also seems that oth('r native species may be implicated as 
possible carriers of sleeping sickness of the horse and also of man. 
M osqu-itoes and At alaria.-Malaria or malarial fever is caused by micro-
scopic parasitic protozoans which work in the red blood corpuscles of man. 
They are introduced into the blood stream by the bite of an infected malarial 
mosquito. In nature there is no qther way to get malaria, though one some-
times may not show any signs of the disease until weeks or even months 
after being bitten by one of the infected mosquitoes. 
Normally a female malarial mosquito bites a person having malaria or 
'who has the protozoa in his blood. The sex forms of the parasites are taken 
into the mosquito's stomach along with the blood. There they become em-
bedded in the stomach wall of the mosquito and after undergoing develop-
ment break out into the blood stream of the mosquito. In due time, they 
are carried to the salivary glands and later when the mosquito bites a healthy 
person they are injected into his blood stream. Here, in due time, they 
increase, causing him to develop the chan1cteristic malarial chills and fever. 
The parasites run a cycle of about 10 to 14 days in the body of the 'mosquito 
before they can be transmitted to a person by the bite of the mosquito, 
and usually in about two weeks after an infected mosquito bites a healthy 
person malaria develops. After one begins to have chills and fever these will 
continue at two- or three-day intervals, depending upon which malarial para-
site is concerned until he takes quinine or atabrine to rid his blood of the 
parasites. Malaria is a sapping disease transmitted by the bite of an in-
fected malarial mosquito, and one who has it should promptly place himself 
in the care of a physician so as to get rid of the disease as quickly as possible, 
and at the same time avoid serving as a source of infection for other mosqui-
toes. In combating malaria three things are important-prevent mosquito 
breeding, avoid being bitten, and get cured promptly. 
Control Mosquitoes and p,revent Disease 
As pointed out above. Jll mosquitoes in Missouri are aquatic 111 their 
young stages. Rain barrels, ponds, springs, cr~eks, and other small or large 
bodies of water are the source of both the pest and the disease-carrying 
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mosquitoes in this state. By eliminating or treating such breeding places one 
will eliminate or at least reduce mosquito abundance. Draining such mosquito 
breeding places is the most effective treatment where drainage is possible. 
Where that is not possible, one can stock ponds or pools with fish, or at 
intervals spray kerosene, fuel oil, or similar inexpensive oil on the surface 
of the water to prevent the wigglers from getting air, thus killing them. 
Dusting a mixture of sawdust and paris green, often by airplane, on the 
surface of mosquito-breeding waters is also used to kill mosquito wigglers. 
The best method of fighting mosquitoes is by preventing them from breeding. 
However, it is not always possible or practical to drain or treat all 
bteeding waters. There will always be some mosquitoes to annoy us and 
threaten our health. The second step in fighting this pest includes the use 
of screens, fly sprays, smudges, repellents, and, if one sleeps out in the open, 
mosquito nets. If one could completely escape their bites, neither the pest 
mosquitoes nor those carrying disease would be of any Importance. 
Here again, however, one can never · completely escape their bites, so it 
is necessary to be prepared to treat the bites with rubbing alcohol, camphor, 
or other lotion to relieve the irritation. One must also be prepared to deal 
with malaria, if working where malarial mosquitoes abound and exposed 
to their bites. Where one is continually exposed to the danger of malaria, as 
is the case of our soldiers in the tropical areas, it is advisable to take 
quinine and atabrine under medical direction for the purpose of preventing 
the disease germs from getting a foothold in the blood stream. Our soldiers 
in the tropics take these medicines to prevent malaria just as regularly as 
they take food and drink. Under Missouri conditions, the malarial danger 
is not sufficient to necessitate the taking of quinine and atabrine until one 
shows definite signs of having malaria, but when these signs develop the med-
icine should be taken at once as directed by a physician. 
Now, as never before," it is important that we protect our health and 
avoid all possible annoyances and interference with maximum efficiency of 
our civilians, war workers, and military forces. The mosquito problem was 
never more important to all of us, and we must do everything possible to keep 
down mosquitoes and reduce their threat to our health and comfort. 
